peu près indépendants de la teneur en eau. Le deuxième doublet est attribué à un ion moins hydraté. Les spectres ne révèlent pas la présence d'une structure magnétique hyperfine, même à 4,2 K. Abstract. 2014 Mössbauer experiments have been performed on Nafion ion exchange membranes neutralized with iron chloride. The recoilless fraction falls to zero at a temperature which depends on the water content, showing that the rigidity of the local ion environment is greatly influenced by the amount of water retained in these membranes. Two different iron sites are defined, whose relative intensities vary with water content. One of the doublets is attributed to a (Fe2+, H2O complex whose hyperfine parameters are essentially independent of the quantity of water. The second doublet is attributed to a less hydrated species. No Yeo and Eisenberg [1] on the basisof small angle X-ray scattering and dynamic mechanical studies. This clustering has been confirmed by experimental [2] and theoretical [3] [4] . So far however no information has been reported concerning the environment and interactions of ions in the membrane.
The purpose of this study was to obtain information about these ionic clusters by Môssbauer spectroscopy, a technique which has already given useful results in a study of ionic clusters in styrene methacrylic-vinylpyridine terpolymers [5] . Table 1 gives the values of the hyperfine parameters corresponding to the spectra of figure 1. [6] ), it seems reasonnable to identify this site with a (Fe2+, H20) complex, which would be formed as soon as a small quantity of water is present. Additional water molecules would then only increase the number of these complexes by hydration of other sites which did not previously contain water.
Regarding the structure of these complexes, which we are as yet unable to define precisely, we can note that the value of the quadrupolar splitting is not very different from that of frozen solutions of FeCl2 and FeS04 measured by Nozik and Kaplan [7] . They showed that the dissolution of these salts in water led to the formation of Fe(H20)6 + complexes, and they studied the structural modifications of these complexes as a function of thermal treatment.
In the case of Nafion membranes, ion exchange was accomplished by immersion of the acid membrane in an iron chloride solution. Presumably the hydrated iron ions move through the membrane to neutralize the sulfonic acid groups. Further dehydration of the membrane would then progressively change and destroy these complexes. Nevertheless, the presence of sulfonic groups would certainly lead to a structure different than that proposed by Nozik and Kaplan [7] .
In these terms, the second doublet D II would represent a less hydrated ferrous ion ; this could explain the fact that its hyperfine parameters vary when water content is changed. If this hypothesis is correct, one would expect that the Môssbauer spectrum of a completely hydrated sample could be fitted by only one doublet, because of the similar local environment of all the iron ions (see Table II ).
It will be also interesting to study the Môssbauer spectra of more dehydrated samples, in order to define the mechanism of formation of these complexes.
Such studies are now in progress. 5 
